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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status R
1)IX] Responsive to communication(s) filed on 18 November 2003.
2a)[] This action is FINAL. 2b)[X This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X Claim(s) 1.2 and 7-24 is/are pending in the application.
4a) Of the above claim(s) 7-20 is/are withdrawn from consideration.

5)[] Claim(s) _____is/are allowed.

86)X Claim(s) 1.2 and 21-24 is/are rejected.

7)[J Claim(s) _____is/are objected to.

8)(] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 28 July 2003 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. §§ 119 and 120

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)XJ All b)[] Some * c)[] None of:
1..J Certified copies of the priority documents have been received.
2.[] certified copies of the priority documents have been received in Application No. .
3.[JJ cCopies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
13)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application)
since a specific reference was included in the first sentence of the specification orin an Application Data Sheet.
37 CFR 1.78.
a) [J The translation of the foreign language provisional application has been received.
14)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific
reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78.
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1) [J Notice of References Cited (PTO-892) — 4) [] Interview Summary (PTO-413) Paper No(s). .
2) L__l Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) D Notice of Informal Patent Application (PTO-152)

3) [ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) [] Other:
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PTOL-326 (Rev. 11-03) Office Action Summary Part of Paper No. 18




‘Application/ControI Number: 09/981,402 Page 2
Art Unit: 2815

DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

10/17/03 has been entered.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a
printed publication in this or a foreign country, before the invention thereof by the applicant for a
patent.

(b) the invention was patented or described in a printed publication in this or a foreign country or
in public use or on sale in this country, more than one year prior to the date of application for
patent in the United States.

3. Claims 1, 2, and 21-24 are rejected under 35 U.S.C. 102(a) as being anticipated
by Applicant’s admitted prior art.

Applicant’s admitted prior art, hereafter referred to as “APA”, discloses in figures
16-21 a semiconductor device comprising a contact 30 which penetrates an interlayer
insulating film 26 and is electrically connected with a diffusion layer (not shown) in the

silicon substrate, a gate electrode 16,18 which is formed on the silicon substrate and
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contains a nitride film 20,24 at upper and side portions, and a silicon nitride film 20,24
for preventing carbon diffusion, having a portion sandwiched between the interlayer
insulating film 26 and the silicon substrate while traversing a region except a portion for )
providing the electrical connection between the contact and the diffusion layer, and is
formed on the nitride film at the upper and side portions of the gate electrode. Films 20
and 24 are each considered two separate nitride layers laminated on one another where
the first layer (the lower portion of 20 and the inside portion of 24) is the nitride film on
the gate electrode while the second layer (the upper portion of 20 and the outside
portion of 24) is the silicon nitride film for preventing carbon diffusion. The silicon nitride
film for preventing carbon diffusion is sandwiched between the interlayer insulating film
26 and the silicon substrate 12 as shown in figure 16 where the interlayer insulating film
26 is formed above the silicon nitride film 20,24 for preventing carbon diffusion and the
substrate 12 is formed below the silicon nitride film. Thus, the silicon nitride film is

considered sandwiched as claimed.

With regard to claim 2, the insulating film is disclosed on page 3 lines 8 and 9 as
including tantalum oxide (Ta>Os) and the device is disclosed as being a dynamic
random access memory having a memory cell capacitor film including the tantalum

oxide.

With regard to claim 21, APA discloses a contact 30 which penetrates a first

interlayer insulating film 26 and is electrically connected with a diffusion layer (not
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shown) in the silicon substrate, a capacitor contact 46 that is interposed between a
lower electrode of the memory cell capacitor (not shown) and the contact 30 while
penetrating a second interlayer insulating film 32 and a third interlayer insulating film 32,
a conductor 33,34 which is formed on the second interlayer insulating film 32 and
contains a nitride film 36,40 at upper and side portions, a fourth interlayer insulating film
42 which is formed on the third interlayer insulating film 32,and a silicon nitride film
36,40 for preventing carbon diffusion having a portion sandwiched between the fourth
interlayer insulating film 42 and the third interlayer insulating film 32 while traversing a
region except a connection portion between the lower electrode and the capacitor
contact, and is formed above the nitride film at the upper portion of the conductor. Film
32 is considered a second interlayer insulator (bottom portion) and a third interlayer
insulator (top portion) of the same material formed one on top of the other. Films 36
and 40 are each considered two separate nitride layers laminated on one another where
the first layer (the lower portion of 36 and the inside portion of 40) is the nitride film on
the conductor while the second layer (the upper portion of 36 and the outside portion of
40) is the silicon nitride film for preventing carbon diffusion. The silicon nitride film for
preventing carbon diffusion is sandwiched between the fourth interlayer insulating film
42 and the third interlayer insulating film 32 as shown in figure 17 where the fourth
interlayer insulating film 42 is formed above the silicon nitride film 36,40 for preventing
carbon diffusion and the third interlayer insulating film 32 is formed below the silicon

nitride film. Thus, the silicon nitride film is considered sandwiched as claimed.
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With regard to claim 22, the insulating film is disclosed on page 3 lines 8 and 9
as including tantalum oxide (Ta>0s) and the device is disclosed as being a dynamic
random access memory having a memory cell capacitor film including the tantalum

oxide.

With regard to claim 23, APA discloses a contact 30 that is electrically connected
with a diffusion layer (not shown) formed in the silicon substrate while penetrating a first
interlayer insulating film 26, the contact is electrically connected to a capacitor contact
46 that is interposed between a lower electrode of a memory cell capacitor (not shown)
and the contact 30 while penetrating a second interlayer insulating film 32 and a third
interlayer insulating film 42 for providing an electrical connection between the lower
electrode and the contact, a conductor 33,34 which is formed on the second interlayer
insulating film 32 and contains a nitride film 36,40 at upper and side portions, a silicon
nitride film 36,40 for preventing carbon diffusion formed between the second and third
interlayer insulating films while traversing a region except a connection portion between
the lower electrode and the capacitor contact, and is formed on the nitride film at the
upper and side portions of the conductor. Fil'ms 36 and 40 are each considered two
separate nitride layers laminated on one another where the first layer (the lower portion
of 36 and the inside portion of 40) is the nitride film on the conductor while the second
layer (the upper portion of 36 and the outside portion of 40) is the silicon nitride film for

preventing carbon diffusion.
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With regard to claim 24, the insulating film is disclosed on page 3 lines 8 and 9
as including tantalum oxide (Ta20s) and the device is disclosed as being a dynamic
random access memory having a memory cell capacitor film including the tantalum

oxide.

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Jost et al.
(U.S. Patent No. 5,900,660).

Jost et al. disclose in figure 5 a semiconductor device as claimed. Jost et al.
disclose :

a contact 36 which penetrates an interlayer insulating film 28 and is electrically
connected with a diffusion layer 24 in the silicon substrate 11;

a gate electrode 12,14 which is formed on the silicon substrate 11 and contains a
nitride film 18 at upper and side portions;

a silicon nitride film 20 for preventing carbon diffusion, having a portion
sandwiched between the interlayer insulating film 28 and the silicon substrate 11 while
traversing a region except a portion for providing the electrical connection between the
contact 36 and the diffusion layer 24, and is formed on the nitride film 18 at the upper

and side portions of the gate electrode.

5. Claims 21 and 22 are rejected under 35 U.S.C. 102(b) as being anticipated by

Nakamura et al. (U.S. Patent No. 5,986,299).
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Nakamura et al. disclose in figure 20 a semiconductor device including an
insulating film formed from gas containing carbon comprising:

a contact 110 which penetrates a first interlayer insulating film 108 and is
electrically connected with a diffusion layer 103 in the silicon substrate 101;

a capacitor contact 113,116 that is interposed between a lower electrode
119,120 of a memory cell capacitor 120,121,122 and the contact 110 while penetrating
a second interlayer insolating film 112 and a third interlayer insulating film 115;

a conductor 114 which is formed on the second interlayer insulating film 112 and
contains a nitride film 142 at upper and side portions;

a fourth interlayer insulating film 118 which is formed on the third interlayer
insulating film 115;

and a silicon nitride film 143 for preventing carbon diffusion having a portion
sandwiched between the fourth interlayer insulating film 118 an the third interlayer
insulating film 115 while traversing a region except a connection portion between the
lower electrode 119 and the capacitor contact 113,116 and is formed above the nitride
film 142 at the upper portion of the conductor.

With regard to claim 22, the insulating film is disclosed as tantalum oxide (column
3 lines 60-62) nd the semiconductor device is a dynamic random access memory
(DRAM, column 14 line 10) having a memory cell capacitor film including the tantalum

oxide.

Claim Rejections - 35 USC § 103
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6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jost et al.
as applied to claim 1 above, and further in view of Applicant’s admitted prior art
(hereafter “APA”).

Jost et al. teaches the semiconductor device is a dynamic access memory
having a memory cell capacitor film (DRAM as taught in background section, having
capacitor film 38, 40,-42 in figure 5). Jost et al. does not teach the insulating film
including tantalum oxide and the tantalum oxide being included in the capacitor. “APA”
teach a DRAM using a tantalum oxide film in the capacitor on page 3 lines 8 and 9.

Jost et al. and “APA” are combinable because they are from the same field of
endeavor. At the time of the invention it would have been obvious to a person of
ordinary skill in the art to use the tantalum oxide of “APA” in the capacitor of Jost et al.
The motivation for doing so is to provide increased capacitance per area taken using
the high dielectric constant of the tantalum oxide. Therefore, it would have been

obvious to combine Jost et al. with “APA” to obtain the invention of claim 2.

Response to Arguments
8. Applicant's arguments filed 5/2/03 have been fully considered but they are not

persuasive.
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First, with regard to claims 1 and 2, applicant argues that the nitride films 20 and
24 of the APA are single films and that the Examiner's interpretation of nitride films 20
and 24 being two separate films each is erroneous. This is not persuasive as a single
silicon nitride film has the same structure as two silicon nitride films formed one on the
other as silicon nitride films are amorphous and have no crystals or grain boundaries
within the film. Thus, the single nitride film of the APA is structurally equal to the
claimed two silicon nitride films and reads on the claims. Applicant supplied evidence
that silicon nitride films may be crystalline and not amorphous. However, applicant has
not claimed the silicon nitride films being crystalline nor submitted arguments or
evidence that the claimed silicon nitride films are crystalline. Applicant's exhibit B
shows that silicon nitride films may occasionally be crystalline but does not provide any

evidence or reasoning that applicant's silicon nitride film is crystalline.

Second, applicant's arguments with regards to claims 21-24 are not persuasive.
Applicant states that their previous arguments with regards to these claims remain
unrebutted. The previous arguments were unrebutted because the final rejection of
claims 21-24 in Paper No. 14 presented new rejections of claims 21-24. In Paper No.
14 the Examiner made every effort to address those arguments that were relevant to
the new rejections. Further, the arguments presented herein combine the rejections of
claim 21 and 23 and the interpretations of the APA used in the rejections. The
rejections of claims 21 and 23 used two different interpretation of the APA. Thus, it is

not clear how the arguments presented herein apply to the final rejection of claims 21
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and 23 separately. Applicant's cited portions (citations 9 and 11-14) are from the
previous Office action (Paper No. 12) and thus the arguments rebutting those rejections
(from Paper No. 12) are moot in view of the new grounds of rejection (presented in

Paper No. 14).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to N. Drew Richards whose telephone number is (703)
306-5946. The examiner can normally be reached on M-F 8:00-5:30; Every other
Friday off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Tom Thomas can be reached on (703) 308-2772. The fax phone number
for the organization where this application or proceeding is assigned is (703) 308-7722.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist whose telephone number is (703) 308-

0956.
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